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DETAILED ACTION 

Response to Arguments 

Applicant's arguments with respect to claims 7-8, 10-13 and 15-24 have been 
considered but are moot in view of the new ground(s) of rejection. 

Request For Continued Examination (RCE) 

The request filed on August 22, 2008 for a Request For Continued Examination 
(RCE) under 37 CFR 1 .53(d) based on parent Application No. 10/787120 is acceptable 
and a RCE has been established. An action on the RCE follows. 

WITHDRAWN 

The indicated allowability of claims 7-8, 1 0-1 3 and 1 5-24 is withdrawn in view of 
the newly discovered reference(s) to Ogawa et al. (U.S. 6,884,699), Tanabe et al. (U.S. 
6,861,614) and Takami (U.S. 7,102,750). Rejections based on the newly cited 
reference(s) follow. 

REJECTIONS NOT BASED UPON PRIOR ART 
Statutory Basis 
Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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Claims 18-21 and 24 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. In claims 18 and 19, line 10, it is unclear 
whether the "first laser beam is melt". It appears from the applicant's specification (i.e. 
paragraph [0080]) that this is the case, a semiconductor film is irradiated to a region 
melted by the long beam 305. Correction is required. 

PRIOR ART REJECTIONS 
Statutory Basis 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The Rejections 

Claims 7-8, 10, 12-13, 15, 17 and 22-23 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Ogawa et al. (U.S. 6,884,699) in view of Tanabe et al. (U.S. 
6,861,614). 

Ogawa discloses a method for making a polycrystalline silicon film with 
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(7); (8) shaping a first laser beam having a wavelength not longer than that of 
visible light into an beam on a surface to be irradiated, wherein said laser beam is a of a 
solid laser; 

irradiating the surface with the elongated beam wherein an irradiation area of the 
beam has at least a first portion and a second portion, said first portion having a lower 
energy density than the second portion; 

irradiating the surface with a second laser beam concurrently with the elongated 
beam, said second laser beam having a fundamental wave emitted from a solid laser, in 
such a manner that an irradiation area of the second laser beam overlaps at 
least the first portion of the irradiation area of the beam while moving the 
surface relatively to the beam and the second laser beam in a first direction (see column 
7, line 35 through column 13, line 25. Figures 1-5); 

(10); (15); (20) wherein each of the first laser beam and the second laser beam 
is emitted from one selected from the group consisting of a YAG laser (see column 7, 
lines 66-67); 

(12); (13) forming a non-single crystalline semiconductor film over a substrate; 

shaping a first laser beam emitted from a first laser oscillator into an beam on a 
surface to be irradiated wherein the first laser beam has a wavelength not 
longer than that of visible light, wherein said laser beam is a of a solid laser; 

irradiating the non-single crystalline semiconductor film with the beam 
wherein an irradiation area of the elongated beam has at least a first portion and a 
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second portion, said first portion having a lower energy density than the second portion, 
wherein a portion of the non-single crystalline semiconductor film irradiated with the first 
laser beam is melted; 

irradiating at least said portion of the non-single crystalline semiconductor film 
with a second laser beam emitted from a second laser oscillator, said second laser 
beam having a fundamental wave emitted from a solid laser, wherein the irradiation of 
said portion of the non-single crystalline semiconductor film with the second laser beam 
is performed when said portion is in a molten state due to the irradiation of said first 
laser beam, and an irradiation area of the second laser beam overlaps at least the first 
portion of the irradiation area of the elongated beam; 

moving the substrate relatively to the elongated beam and the second laser 
beam in a first direction, thereby, forming a crystal grain region in the non-single 
crystalline semiconductor film; 

moving the substrate in a second direction relatively to the elongated beam and 
the second laser beam (see column 7, line 35 through column 13, line 25. Figures 1-5). 

Ogawa teaches everything above except for the elongated (long) beam and a 
substrate transparent to the first laser beam having a thickness d, and wherein an 
incidence angle 0 of the first laser beam to the surface to be irradiated satisfies an 
inequality 0 >arctan (W/2d), when a major axis of the elongated beam or a minor axis of 
the elongated beam is assumed to have a length of W. However, Tanabe discloses a 
system for the formation of a silicon thin film with (7); (8); (12); (13).... The elongated 
(long) beam (see column 27, line 6); (22); (23) wherein each of the first laser beam and 
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the second laser beam is emitted from a continuous wave solid laser (see column 3, line 
33). Even through, Ogawa and Tanabe do not explicitly describe the substrate 
transparent to the first laser beam having a thickness d, and wherein an incidence angle 
0 of the first laser beam to the surface to be irradiated satisfies an inequality 0 >arctan 
(W/2d), when a major axis of the elongated beam or a minor axis of the elongated beam 
is assumed to have a length of W. However, the substrate transparent to the first laser 
beam having a thickness d, and wherein an incidence angle 0 of the first laser beam to 
the surface to be irradiated satisfies an inequality 0 >arctan (W/2d), when a major axis 
of the elongated beam or a minor axis of the elongated beam is assumed to have a 
length of W are considered to be obvious. Therefore, it would have been obvious to 
one having ordinary skill in the art at the time the invention was made to modify the 
teaching of Ogawa (accordance with the teaching of Tanabe) since it has been held that 
where the general conditions of a claim are disclosed in the prior ad, discovering the 
optimum or workable ranges involves only routine skill in the art and it is noted that the 
applicant does not disclose criticality in the ranges claimed. In re Aller, 105 USPQ 233 
(see MPEP 2144.05). 

Additionally, since Ogawa and Tanabe are both from the same field of endeavor 
(semiconductors), the purpose disclosed by Tanabe would have been recognized in the 
pertinent art of Ogawa. 
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Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ogawa 
et al. (U.S. 6,884,699) in view of Tanabe et al. (U.S. 6,861 ,614) and further in view of 
Takami (U.S. 7,102,750). 

Ogawa and Tanabe teach the above outlined features except for wherein the first 
direction and the second direction are orthogonal to each other. Furthermore, Takami 
discloses a method of in-situ monitoring of crystallization state with (16) wherein the 
first direction and the second direction are orthogonal to each other (see column 10, 
lines 14-17). Therefore, It would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify the semiconductor device of Ogawa, 
Tanabe and Takami to adjust first direction and the second direction are orthogonal as 
disclosed in Takami (see column 10, lines 14-17). Additionally, since Ogawa, Tanabe 
and Takami are both from the same field of endeavor (semiconductors), the purpose 
disclosed by Takami would have been recognized in the pertinent art of Ogawa and 
Tanabe. 

Claims 18-21 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ogawa etal. (U.S. 6,884,699) in view of Takami (U.S. 7,102,750).. 

Ogawa discloses a method for making a polycrystalline silicon film with 
(18) forming a non-single crystalline semiconductor film over a substrate; 
irradiating the non-single crystalline semiconductor film with a first laser beam emitted 
from a first laser oscillator, said first laser beam is a harmonic wave of a solid laser and 
said first laser beam has a wavelength not longer than that of visible light, wherein an 
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irradiation area of the first laser beam has at least a first portion and a second portion, 
said first portion having a lower energy density than the second portion,_and wherein a 
portion of the non-single crystalline semiconductor film irradiated by the first laser beam 
is melted; irradiating the non-single crystalline semiconductor film with a second laser 
beam emitted from a second laser oscillator, said second laser beam having a 
fundamental wave emitted from a solid laser wherein the irradiation of the second laser 
beam is performed in a molten state of the non-single crystalline semiconductor film by 
the first laser beam, and an irradiation area of the second laser beam overlaps at least 
the first portion of the irradiation area of the beam; moving the substrate relatively .to 
the first laser beam and the second laser beam, thereby, forming a crystal grain region 
in the non-single crystalline semiconductor film (see column 7, line 35 through column 
13, line 25. Figures 1-5).; 

(19) forming a non-single crystalline semiconductor film over a substrate; 
irradiating the non-single crystalline semiconductor film with a first laser beam emitted 
from a first laser oscillator, said first laser beam is a harmonic wave of a solid laser and 
said first laser beam has a wavelength not longer than that of visible light, wherein an 
irradiation area of the first laser beam has at least a first portion and a second portion, 
said first portion having a lower energy density than the second portion, and wherein a 
portion of the non-single crystalline semiconductor film irradiated by the first laser beam 
is melted; irradiating the non-single crystalline semiconductor film with a second laser 
beam emitted from a second laser oscillator, said second laser beam having a 
fundamental wave emitted from a solid laser wherein said second laser beam is 
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selectively absorbed in the non-single .crystalline semiconductor film by the first laser 
beam, wherein an irradiation area of the second laser beam has at least a first portion 
and a second portion, said second portion having a higher energy density than the first 
portion; moving the substrate relatively to the first laser beam and the second laser 
beam, thereby, forming a crystal grain region in the non-single crystalline semiconductor 
film wherein the irradiation of the first laser beam and the second laser beam is 
performed in such a manner that the second portion of the irradiation area of the second 
laser beam overlaps at least the first portion of the irradiation area of the first laser 
beam (see column 7, line 35 through column 13, line 25. Figures 1-5).; 

(20) wherein each of the first laser oscillator and the second laser oscillator is 
selected from the group consisting of a YAG laser (see column 7, lines 66-67). 

Ogawa teaches everything above except for a molten state, a elongated beam; 
the substrate transparent to the first laser beam having a thickness d, and wherein an 
incidence angle 0 of the first laser beam to the surface to be irradiated satisfies an 
inequality 0 >arctan (W/2d), when a major axis of the elongated beam or a minor axis of 
the elongated beam is assumed to have a length of W. However, Takami discloses a 
method of in-situ monitoring of crystallization state with (15); (19)... a molten state (see 
column 14, lines 8-10), a elongated beam (see column 2, line 1); (24) wherein each of 
the first laser oscillator and the second laser oscillator is a continuous wave solid laser 
(see column 7, lines 30-33). Through, Ogawa and Takami do not explicitly describe the 
substrate transparent to the first laser beam having a thickness d, and wherein an 
incidence angle 0 of the first laser beam to the surface to be irradiated satisfies an 
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inequality 0 >arctan (W/2d), when a major axis of the elongated beam or a minor axis of 
the elongated beam is assumed to have a length of W. However, the substrate 
transparent to the first laser beam having a thickness d, and wherein an incidence angle 
0 of the first laser beam to the surface to be irradiated satisfies an inequality 0 >arctan 
(W/2d), when a major axis of the elongated beam or a minor axis of the elongated beam 
is assumed to have a length of W are considered to be obvious. Therefore, it would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify the teaching of Ogawa (accordance with the teaching of Takami) since 
it has been held held that where the general conditions of a claim are disclosed in the 
prior ad, discovering the optimum or workable ranges involves only routine skill in the 
art and it is noted that the applicant does not disclose criticality in the ranges claimed. In 
re Aller, 105 USPQ 233 (see MPEP 2144.05). 

Additionally, since Ogawa and Takami are both from the same field of endeavor 
(semiconductors), the purpose disclosed by Takami would have been recognized in the 
pertinent art of Ogawa. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chuong A. Luu whose telephone number is (571) 272- 
1902. The examiner can normally be reached on M-F (6:30-3:00). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thao X. Le can be reached on (571) 272-1708. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Chuong A Luu/ 

Primary Examiner, Art Unit 2892 
November 07, 2008 



